socio-economic, demographic climate change context, and compare them to 26 anthropogenic emission scenarios reflecting current and ambitious air pollution 27 legislation. In most regions of the world, ambitious reductions of anthropogenic air 28 pollutant emission have the potential to limit mean annual pollutant PM 2.5 levels to 29 comply with WHO air quality guidelines for PM 2.5 . Worse-case future wildfire 30 emissions are not likely to interfere with these annual goals, largely due to fire 31 seasonality, as well as a tendency of wildfire sources to be situated in areas of 32 intermediate population density, as opposed to anthropogenic sources that tend to by 33 highest at the highest population densities. However, during the high-fire season, we 34 find many regions where future PM 2.5 pollution levels can reach dangerous levels 35 even for a scenario of aggressive reduction of anthropogenic emissions. 
Introduction

37
Wildland fires -or in short "wildfires" -are burning events that occur in natural or 38 semi-natural landscapes such as (managed or un-managed) forests, shrublands, or 39 grazing lands including savannahs. They are a major natural hazard (Bowman et al. 40 2009) and an important source of air pollutants (Langmann 2009 increasing in recent decades, and will continue to increase due to climate change 51 (Doerr and Santin 2016) . Moreover, efforts to reduce anthropogenic emissions (e.g. 52 EEA 2014) will increase the relative importance of other emission sources. 53 Climate warming has already led to more frequent hot and dry weather in many 54 parts of the globe, increasing the probability of wildfires (Flannigan et al. 2009), and 55 this is expected to continue into the future. Studies based on calculated fire severity 56 indices under climate change argue for large increases in burned area (Flannigan et al. 57 2005 for Canada; Amatulli et al. 2013 for southern Europe) and resultant pollutant 58 emissions (Spracklen et al. 2009 , Yue et al. 2013 for the western US), with some 59 regional exceptions of declining emissions due to increased precipitation (Yue et al. 60 2015 for a few sub-regions in northern Canada). However, a long-term increase in the 61 length of the fire season or in weather conditions conducive of wildfires does not 62 necessarily lead to increases in burned area (Doerr and Santin 2016) . This is because, 63 at longer time scales, vegetation responds not only to climate change, but also directly 64 to rising atmospheric CO 2 levels (Buitenwerf et al. 2012 , Donohue et al. 2013 ). While 65 CO 2 fertilization will lead to increased fuel load, enhancing emissions, it also leads to 66 an increase in woody as opposed to herbaceous vegetation, with on average lower 67 emissions due to decreased fire spread in less flammable shrublands (Kelley and 68 Harrison 2014, Knorr et al. 2016a ). Indeed, simulations with coupled fire-vegetation 69 or statistical models generally show less increase in burned area (Kloster et Table S2 ) 178 In contrast to Knorr et al. (2016c) , where changes in the spatial distribution of 179 population within a country did not affect predicted wildfire emissions, here we also 180 account for demographic effects at the grid-cell scale. To do so, we combine a scalar 181 accounting for climate and vegetation effects, f cv , which is uniform in space across 182 each region/country, with a scalar accounting for population effects, f p , which is 183 applied at each grid cell separately: effect of climate and vegetation on emissions is defined as:
Here range of wildfire, or of air quality policy scenarios (see Table 1 ). These three densities (dashed blue lines in Fig. 2 for the CLE scenario, where SSP3/RCP4.5 shows many more regions newly 348 dominated by anthropogenic emissions than SSP5/RCP8.5 (Fig. 1a vs. Fig. 1b ). This 349 is due to declining wildfire emissions in that scenario (see Fig. S2a ). In general, relative changes in per-area emissions (Fig. 2) are much larger than 386 relative changes in concentrations (Fig. 3) , mainly due to the effect of long-range 387 atmospheric transport of aerosols and precursor gases.
388
In contrast to the current situation with a steady increase in pollutant 389 concentrations with population density (dark blue in (Fig. 2, red lines) .
396
The effect of the anthropogenic-emissions scenario can be seen by comparing the 397 MFR and CLE scenarios for the case of the high-wildfire emissions scenario (red and 398 green lines in Fig. 3 , cf. as for the CLE scenario (Fig. 4 a, show levels exceeding 10 µg / m 3 . For the high-wildfire scenario (SSP5/RCP8.5, Fig.   410 4d), concentrations are higher than for low-wildfire emissions (SSP3/RCP4.5, Fig.   411 4c), but the areas are much more sparsely populated (see Fig. S4 ). and northwestern Canada (cf. Fig. S5 ) experience monthly pollution levels in excess 427 of 10 µg / m 3 (Fig. 5) and to a lesser extent 25 µg / m 3 . This result is largely 428 independent of the anthropogenic-emissions scenario (comparing Fig. 5b with 5c, d ).
429
In regions that show large reductions of annual mean pollution levels for MFR, importance for air pollution except for Southeast Asia (see Fig. S1 , 
